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Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 11, p 109 (USSR)

AUTHOK:  Ginevskiy, A. 5.

T!TLE: Influence of the Viscosity of a Fiuid on the Intensity ol the Circulation
About a Fluid Foil in a Hydrodynamic Cascade (Vliyanive vyazkesti
shidkosti na velichinu tsirkulvatsii® okrug profilya gidrodinami-
cheskoy reshetki)

PER!IODICAL: V sb.: Prom. aerodinamika. Nr 9, Moscow, Oborongiz, 1957,
pp 5-15

ABSTRACT: An investigation of the dependence on the jundamental geometric
parameters of a plane cascade of the ratio kr = r/r i’ i.e., the
ratio ot the circulatien about a cascade foil of a viscous incompres:
sible fluid flow and the corresponding circulation of an ideal fluicd
It is assumed that the fluid foil diifers only little from straight seg
ments. Equating to zero the total vorticity of the flow downstream of
the cascade is tantamount to equating the velocities at the outer bound
ary of the boundary layer shedding from the fluid foil. Applying this
condition to the flow of an ideal fluid through a cascade of foils, the

Card 1/2 author obtains (with an accuracy up to the terms of b order)
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where k is a function of the solidity ratio and escape losses of the cascade, and

EV and 6N are the nondimensional thicknesses of the boundary layers shedding
from the upper and lower sides of the foil, respectively. The calculated values of
kp tend toward unit idi atio increases and the an
decreases. Using experimental data for compressor cascades consisting of solid
fluid foils with a shockfree entry, the author obtains kr = 0.86-0.93. The
results of the investigation, on the whole, bear a qualitative character,

L.G. Naumova
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FEDYAYEVSEIY,K.K., GINEVSKIY,A.S. PL - 2127
The Computation Method of & Turbalent Boundary Layer in the Case
of the Existence of a Transverse Preasure Gradient (Hetod rascheta
turbulentnogo pogranichrogo sloya pri nalichii prodol ‘nogo
gradyents davleniya. Russeian).

Zhurnal Tekhn. Fiz., 1957, Vol 27, Nr 2, pP 309 - 326 (U.®.S.R.)

Received: 3 / 1957 Reviewed: 4 / 1957

A simple approximated method for the computation of the charac-
teristice of a turbulent boundary layer is described. For the pur-
pose of & simplification of the equations for the velocity profile
and the law of resistance not T, but {T is represented as a poly-
nomial according to y-powers. At first the velocity profile is de-
rived in a turbulent houndary layer. Next, the formula for the law

of resistance is derived and reduced to a form suited for compu-
tation. The significance of the constants ¥ and & is -mentionded. Both
are experimentally determined. For practical purposes = 0.4 and

o = 11,5 can be assumed. A diagram represents the law of resistance.
In the next chapter the impulse equations are integrated and it is
shown on this basis in what manner the location of the point in which
the libaration of the turbulent boundary layer takes place is de-
termined. Computed and experimental results were compared and were
found to be in good agreement. The computation method of the cha-
racteristics of the twodimensional turbulent boundary layer with
essential transverce cross gradients of pressure is distinguished
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Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 8, p80(USSR)

AUTHORS:

TITLE:

Solodkin, Y(‘.YL‘ML»

[N
The Turbulent Flow of a Viscous Fluid in the Inlet Portion of
Axisymmetric and Plane Channels (Turbulentnoye techeniye
vyazkoy zhidkosti v nachal'nykh uchastkakh osesimmetrichnykh
i ploskikh kanalov)

PERIODICAL: Tr. Tsentr. aero-gidrodinam. in-ta, 1957, Nr 701, 57 pp,

ABSTRACT:

Card 1/4

i1l

An approximate solution is offered for the problem of the
turbulent boundary layer and resistance in the inlet portion of:
1) An axisymmetric divergent channel having a zero pressure
gradient, 2)a circular conduit, and 3) a planc channcl.
Attention is given herein to the matter of the influence exerted
by the transverse curvature of the channel surface on the vel-
ocity profile, the local friction coefficient, and on the other
characteristics of the turbulent boundary layer. The authors
considered that in the channel's inlet section the velocity is
constant and that the static pressure across the width of the
boundary layer does not vary. Analysis of the differential
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The Turbulent Flow of a Viscous Fluid (cont.)

equations describing the mean stationary flow in the channel's turbulent
boundary layer revealed that near the surface (correct up to the terms of
the third order) the tangential -stress distribution across the width of the
Jayer obeys the condition r 7 = const = ry 7, Herer is the radius of a

fluid clement in the boundary layer, ris the radius of the channel cross

section, T is the frictional stress in the boundary layer, and T, i8 the

frictional stress at the chagnel surface. Taken together with the Prandtl
relationship = p 1= (au/ay)™, [ wherein p is the density of the liquid, 1 the

the turbulent mixing length, and du/ 9y the mean-flow-velocity gradient nor-
mal to the channel wall] , this permits the evolvement of a formula for the
velocity profile in the turbulent boundary layer of an axisymmetric channel.
When ry—=® , the formula reverts to the well-known logarithmic velocity
profile of the turbulent layer of a plate. In the immediate vicinity of the
channel wall the velocity distribution is arrived at on the basis of the hypo-
thesis which posits the existence of a laminar sublayer in which v=¢ pufdy (p
being the viscosity coefficient of the liquid). The resistance law is obtained
by cquating the two velocity distributions at the boundary of the laminar sub-
layer. The thickness of the laminar sublayer is determined from the usual
relationship, = apv [v wherein v=u/p . The calculations were
Card 2/4
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The Turbulent Flow of a Viscous Fluid {cont.)

performed on the assumption that the turbulence constants ky and a| main-

tain values equaling the corresponding values for the case of a plate, namely,
k)=0.392 and aq;=11.5. As a result of integration of the impulse cquation, a

determination is made, for different values of the Reynolds number, of the
acrodynamic characteristics of an axisymmetric divergent channel having a
zero pressure gradient, and an analysis is performed of the influence
exerted by the transverse curvature of a concave surface on the character-
istics of the boundary layer, It is demonstrated that because of the curva-
ture of the surface the velocity profile becomes less bulgy, which circum-
stance reduces correspondingly the coefficient of frictional resistance (as
compared with cases in which the channeli is a flat surface). Morcover, the
influence exerted by a transverse curvature of the surface becomes espec-
ially significant when the ratio 6/r, approaches unity. The data obtained
are used to solve next the problem relating to the inlet portion of a circular
conduit. Here the influence exerted by the longitudinal pressure gradient is
taken into account dnly in the impulse equation. By solving the problem the
authors arrive at the aerodynamic characteristics of the inlet portion of a
circular conduit, including the length of the inlet portion for different values
of the Reynolds number. When determined by this means, the length of a
circular conduit's inlet portion exceeds by a factor of approximately three
Card 3/4




"APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120001-('5'
APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515120001-6

SOV/124-58-8-8889
The Turbulent Flow of a Viscous Fluid (cont.)

its length as calculated from the velocity power profile (as per the Lattsko
theory), and exceeds by a factor of two its length as calculated with a loga-
rithmic velocity profile (as per the Shablevskiy theory), but it does approx-
imate very closely the length obtained experimentally (by Kirsten). In con-
clusion the acrodynamic characteristics are calculated for the inlet portion
of a plane channel for a logarithmic velocity distribution in the boundary
layer. Inasmuch as a circular conduit and a plane conduit represent two
limiting cases of an annular-section conduit, the relationship found to exist
between the acrodynamic characteristics and the length of either type of
channel is depicted for both cases on a single graph. It is shown that, if a
channel's hydraulic radius is taken as its characteristic lincar dimension,
the stated relationships will be virtually the same in the two cases, i.e., in
that of a plane and in that of a circular conduit, and that they may therefore
be employed to determine the characteristics of the inlet portion of an
annular-section conduit.

V.1. Yagodkin
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[Dessigning blades of subsonic axial-flow compressors] Profilirovanie

loputok osevogo doxvukovogo kompressora, Moskva, Oborongiz, 1958.

138p. (Promyshlennaia aerodinamika No.11) (MIRA 11:12)
(Compressors-~Blades)  (Aerodynamics)
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[Inveatigation of noises in vantilation installations and methods

for preventing them) Issledovanie shuma ventiliatornykh uetanovok i

petodov bor'bty 8 nim. Moskva, Gos., izd-vo obor. promyshl,, 1958,

227 p. (Moscow, TSentral'nyl aero-gidrodinamicheskii institut.
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(Ventilation) (Acoustical enginesring)
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GINEVSKIY, A.S.

Investigating two systems for changing blading areas in axial-
flow compraessor stages. Prom. aerodin. no.10:61-76 '58,
(MIRA 11:8)
(Compressors)
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__GINEVSKLY, A.S.; SOLUDKIN, Ye.Ys. (Moskva)

Effect of lateral surface curvature on the characteristics of

the axisymmetric turbulent boundary layer. Prikl.mat. i nekh.

22 no,6:819-825 N-D '58, (MIRA 11:12)
(Boundary layer)
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AUTHORS:  Ginevskiy, A.S. and Dovzhik, 5.A., (Moscow)

TITHE:  TEIpETIIENTET Detérwination cf the Pressure loss in the
kotating Vanes of Axial Compressors (sksperimentalinoye
issledovaniye poter’ davleniya vo vrashchayushcheuwsyva
kolese osevogo koumpressora)

FERIODICAL:Izvestiya Akademii Nauk SSSR, Otdeleniye lekhnicheskikh
Nauk, inergetika i Avtomatika,1959 Hr 1,pp 45-52 (USSR)

ABSIRACL: 1In this paper, the results are described of
experimental investigation of the pressure loss in the
rotating vanes of an axial compressor at low
circuaferential speeds. On tune basis of neasurement of
the total pressure Ly means of a radial Pilot rake
rotating together with the vanes. the structure was
investiguted of the losses in the space vetween the
rotating vanes and certain quantitative data were
obtained which characterise the tatzl magnitude of the
complete pressure loss as well us tlie distribution of
the losses along the radius within a wide range of
operaving regimes., ‘The work was performed on an axial

compresscr of 0600 ma cuter diameter, 300 mm inner

Card 1/5 diaseter, delivering air iu wn exial direction. The vane




"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515120001-6
APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515120001-6"

O R ARV A
pxperimental Determination of “he Prescure Less in “he Ruvating
Vanes of Axial Ccocmpressors

profile was altered to give coastun® <irculation along
The radius; full details are given of the wane profile.
lieasurements of votal Lead were pade, using a Pitot rake
roating with %he vunes and tapable of weasuring pressure
. 18 different radial pesitions simultaneoasly, i.e.
covering the space between e riols of tie blzdes and
the casing. Insaffi-ient detuil is given of the method
of measurement, mancmeter : nneotions ete.  The aquipnent
allows a sompiets pictum U fie “¢tal prassare in the
regien between tne bludes to we built up and the
measurensnt s are expreased 1o oa noa-ilmensional form.
APy = Pcp - Pop 1% tie tomal pressure an front of the
vane in relative mction; pgy 15 the tohal pressure
bzhind the wans.

h = t .' ")
Oh = Doy P g

. o I e A s A e . .
where f is toe alr densaty g Lz She oorouaferential
speed at the cubter radiuw of 1ie wicel; the mean value
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SOV /26-55-1-7/ 35
Experimental Deterwination of the Pressure Lois in the Rotating
Vanes of Axial Compressors
of the loss coefficient at a given radius, AH can be
determined by means of the following equation:

0
_ 1 {o _ 21,
A = q,oo Ab (e )do -\‘Po X (3)

where k is the number of spaces between vanes. Thus,
the pressure loss coeffizient for =211 radii for any
working condition is given Dby:

1

TAH = 3 § AH (7)) o, (x)ridrt

A%
A

Y

0

where ¢y is the absolute flow velccity in the vane.

Eq (5) expresses the flcw rate scefficient cjg and

for a series of ¢!y values tue iheoretical head

is caleulated and also the coefficiant of the total
head H. The Reynolds number, based on the relative flow

-
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Experimental Deteramination of th2 Pressur: IoSo in the Hotating
Vanes of Axial Ccupressors

velcclty in the wheel, is 2 x 107 Fig 2 shows the
stracturz of the hesd less AL over the <anzs at
differsa% radii, rapzing from tnho vane tlip to close to
the root. Phere is wach mors vumluticn in these extreme
regicns. fig 3 shows polar plcts of the head loss for
different working ~enditiors. O.21 wooh of the regilon
Ab  is practizally sero Lu% increases in the space
between svocessive vanes due Lo vrofile oss and fiiction
¢f air on tlzde surfaces. her: is zliso some loss over
the ralial gap between <hz blaie tip @i the casing,
whilie at fue root secticn the plessure loss is not only
due to fristicn of the air <u the bub surface but also
ave to She twe bourdariss formed ty the blades and the
hab with %he asscoiated secondary flcw lcsses. A brief
discussion 1s given of the facturs influencing this

bead Zcss, mainly concerned with toe spple of attack of
the blades snd the bovndary lazver ~hi-~kpess. 1r'ig 4
shows *he variavizo of hezd loss wi*h ralivs in different
viorsing copditions,  Ir Lonilusl o ac attewmpt is made to
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Experimental Determination of the Pressure Loss in the Rotating
Vanes of Axial Compressors

divide up the losses which cccur over the vane. Fig 5
shows the total 2AH divided into the profile loss:
lg end flow and secondary flow loss; 2 output loss;

3 2

it is evident that the profile loss makes up

00 to 20% of the total. Fig 6 shows the efficiency
variation with working conditions. Hhere are 6 figures
and 6 references of which 2 are Soviet, 1 English and

% German.
SUBMITTED: 22nd August 1958
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AUTHOR: Ginevskiy, A. 5. (Moscow)

TITLE:

FA g, 142

Turbulent Trail and Stream in a Verrex Flew with the Presence
of a Longitudinal Pressure Gradient (Turbulentnyye sled 1
struya v spulnom potoke pri nalichi: predel'noge gradiyenta
davleniya)

PERIODICAL: Izvestiya Akademii nauk SSSR OTN, Mekhanika 1 mashino-

stroyeniye, 1959, Nr 2, pp 31-36 (USSR)

ABSTRACT: An effect of the pressure gradient on the trail in a flow

around a rigid body in the aerodynamizal tube is considerable
(Fig la). Similarly, this effect can be noticeable in the
case of a stream (Fig 17). A method of calculation of the
turbulence is described by the author, taking into account
the longitudinal pressure gradient, The gquation of turbu-
lence in this trail or stream in this case will take a gen-
eral form (1), where x and y - longitudinal and trans-
verse co-ordinates respectively, u and v - mean compon-
ents of the velocity along the axes x ani y respectively,
7 -~ tangent tension, - density, p - pressure, The

Card 1/4
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Turbulent Trail and Stream in & Vortex Flow with the breience of a
longitudinal Pressure Gradient

Card 2/4

distribution of the taugent tension is uiwei by Bas (2), (4)
and (5). The last two expraasions ars gabstituted in the
Eqs (6) and (7) which determine the velocity in the trail
(or stream) and at the boundary respectively, Tue simultaen-
eocus solution of both egquatione gives the expression (8), To
£ind the rate of an increase (or decrease) of tns velocity
(rig 1), the formula (9) ig derived for u = U v Uy and

u, = U * w, . The velocity profile along tue axis can be

derived from Eq (7), which can be wmitten in tue forms
Eqs (10) and (11), The lat%er can be inteprat=d when the
relsation (12) is determined (&' and " .- dieplacement
and loss of impulse, respectively). Then the axpressions
(13) and (14) are obtained { Voo - velocity =2 inflow,

6, ~ loss of impulse behind tbhe bady). Tie -oefficient of

body resistance, HEq (16) ( L - chavacteristls lipzar dimen-
sion), when substituted in the Eq (11), wives the final diff-
erential egquation (17). This equation can Le invograted in

the case of the longitudinal gradisnt o U » const . while
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Purbulent Trail end Stream in a Vertex Plow wirh tho fre cence of &

Longitudinal Pressure Gradient
ba defined 88 EQ (18)

: - - ¢

the relationship of © aud  uym cen
i ]

( 2y ~ ch for trail, &, *® I/!/lef £y prreas), which,

when substituted jnte Eq (17) aives the Unuel

equation (19). In the case of the trail, thf

(20) can be derived eroe Bq (19). Th- value O
experj,menv;al)y, It can be detoermined frow s {1

for the trail as B = I/1lo o, 0,197 and frosn Egs (23) and

(24) for the stream as g =~ 0,035 N = 0.11 . The determina=
tion of the profile yeloeity can Yoo sinpliiied when kg (25)

ig applied - experimental cenotanty, whicohy togsther
with Eq (&), will give the relationsniln {o¢y, Fig ¢ illus-
trates the somparison of the results obtained from the various
formulag: the curves 1, 2, 3 were calculated frum Egs (9},
(26) and (28); 4 and 5 - experimental poinbe f.1 the plane
turbulent trail and streaf, respectively, ¢ audl 7 - experi-
mental points for tbe coazral turbulent treni wnd streal,
respectively. The difference tetween the seopatical and

Card 3/4
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Purbulent Trail and Stream in a Vertex Flow with ihe Presence of a
Longitudinal Pressure Gradlent
experimental determination of the velocity profile can be
improved by a more exact approximation of the tangent ten-
sion., e.g. the Eq (28) can be used for the conditions (3)
and 1 expressed by Eq (£7), There ave J [igures and
9 references, of which 7 are Soviet and .0 Grrmaa,

SUBMITTED: August 22, 1973,
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S0V/179-59-3-40/45
AUTHORS : Ginevskiy, A. S. and Fedyayevskiy, K. K. {Moscow)

TITLE: Some Laws of the Unsteady, Forward Motion of Bodies in
a Viscous Liquid (Nekotoryye zakonomernosti pri
neustanovivshemsya postupatelnom dvizhenii tel v
vyazkoy zhidkosti)

PERIODICAL: Izvestiya Akndemii nauk SSSR, Otdelenive tekhnicheskikh
nauk, Mekhanika i mashinostroyeniye, 1959, Nr 3,
pp 207-209 {(USSR)

ABSTRACT: The interaction force X between a body and a liquid
can be defined as Eq (1), where a 1 - density and
viscosity of a liquid respectively, g - gravity,
V and dv/dt - velocity and acceleration of a body,
L - characteristic linear magnitude, NR - Reynold's
number, N. - Freude number, N - dimensionless
acceleration characterizing the relationship of forces
of inertia, Eq {2). The actual relationship of
fl(NRe, NFr’ Nw and fz(Nw) is determined by the shape
of a body and by the character of the motion and flow.
In the case of laminar motion of a sphere in a viscous
card 1/2 liquid, the coefficignt of resistance can be sbown as
Eq (3) or as Egq (5) in a general case (L - radius of the
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Some Laws of the Unsteady, Forward Motion of Bodies in a Viscous

Liquid

sphere). The motion in this case depends on the initial
condition, Eq (4), where the ratio Ny /N.. can be found
from Eq (6). Experiments were carried out by the
Leningrad Ship Building Institute, where Ac wa s
investigated in relation to the parameters N e *and NW'
Fig 1 illustrates the results obtained for

[}cx(Nno) and chx(Nw) determined for the types of motion

characterized by the load P. Fig & shows the experimental
points of Acx(NRe/Nw). Fig 3 represents the results of

the experiments for various velocities and accelerations.
It is evident from the experiments that in order to
determine the dynamic properties of similar motions of a
body in a viscous liquid, the ratio NRe/Nw or Ny should
be considered in addition to N and NF .

There are 3 figures and 5 refergnces, 2 oF which are
Soviet, 2 English and 1 Italian.

SUBMITTED: November 12, 1958

Card 2/2




E: Thursday, September 26, 2002  CIA-RDP86-00513R000515120001-6
APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515120001-6"

_ GINEVSKIY, A.5.; SOLOIKIN, Te.Ye.

teristics of the entrance region of a ring-shaped

Aerodynanic charac boundary layer. Prom. aerodin, no,12:

pipe with turbulent flow in the (NIRA 13:1)
(Pipe--Asrodynamics )

155-167 '59.
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SOLODKIN, Ye,Ya,; GINEVSKIY, A.S.

Bffect of initial unstesdiness in the flow on characteristics
of diffusion channels, Prom, aerodin, no.12:168-180 '59,
(MIBA 13:1)
(Fuid dynamios)
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Integral methods for solving problems of a free turbulence.
Prom.aerodine n0.15:47-71 159, (MIRA 13:8)
(Turbulence)
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AVDUYRVSKIY, Veevolod Sergeyevich, doteent; DANILOV, Yuriy Ivanovich,
dotnent; KOSHKIN, Valen'.n Konstantinovich, prof,: KUTYRIN,
Igor' Nikolayevich, dotsent; MIKHAYLOVA, Militss Mitrofanovna,
dotsent; MIKHEYEV, Yuriy Sergeyevich, dotsent; SERGEL',
Oleg Sergeyevich, doteent; GINEVSKIY, A.S,, kand,tekhn,nauk,
red,; SHEKHTMAN, B,A,, isdat,red,; ROZHIN, V,P,, tekhn,red.

[F\mdamntals of heat tranefer in aeronsutical and rocket
oquipment) Osnovy teploperedachi v aviatsionnoi i raketnoi
tekhnike, Pod obshchsi red. V.K.Koshkina, Moskva, Gos.
nauchno-tekhn.iz2d-vo Oborongis, 1960, 388 p.

(MIRA 14;4)

(Rockets (Aeronautics)) (Airplanes)

(Artificial satellites) (Hoat—-Transmission)
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PHASE 1 BOOK EXPLOITATION S0V/4820

Ushakov, Konstantin Andreyevich, Professor, Iosif Veniamenovich Brusilovskiy,

and
Aleksandr Romanovich Bushel!

Aerodinamika osevykh ventilyatorov i elementy ikh konstruktsiy (Aerodynamics of
Axial-Flow Fans and Elements of Their Structure) Moscow, GosgorteHthizdat,
1960, 421 p. Errata 8lip inserted. 2,000 copies printed,

Ed.: Konstantin Andreyevich Ushakov, Professor; Ed. of Publighing House: G.B,
D'yakova; Tech. Eds,: S.Ya. Shklyar, and Z.A. Korovenkova.

PURPOSE: This book is intended for workers of scientific research institutes and
planning and design institutes of the ore-mining industry, and may be used by

the personnel of other organizations concerned with the design and operation o
axial-flow fans.

COVERAGE: The authors describe a modern method of the aerodynamic calculation of
axial-flow fans and critically review the design of mine-ventilating machines.
Their method of profiling bladed rings is said to be a synthesis of the theory
of two-dimensional cascades of airfoils, testing data, and of the generalized
results of varioug systematic experimental investigations carried out by the

c&?&”????”““
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serodynemics of Axial-Flow Fans (Cont.) S0V/4820

suthors at the Tsentral'nyy sero-gidrodinamicheskiy institut (Central hero-
hyd rodynamical Institute). Individual chapters were written as follows:

K.4. Ushakov, Introduction, Sec. 3 and 6 of Ch., I1II, Sec. 4 of Ch, VI, and
together with A.R. Bushel', Ch, XII (except Sec. 3); 1.V. Brusilovskiy, Ch. I
(except Sec. 4), Ch, 1I, Ch. III (except Sec. 2,3, and 6), Ch. IV, V, VI
(except Sec. 4), Sec. 3 and 4 of Ch. VII, Ch. VIII (except Sec. 4 and %), and
Ch. X. (except Sec. 3); A.R. Bushel', Ch, VII (except Sec. 3 and 4), Sec. 4
and 5 of Ch, VIII, Sec. 3 of Ch, X, Sec. 3 of Ch, XI1, Ch, XIII and Ch. XIV;
A.S. Ginevskiy, Sec. 4 of Ch. I; A.A. Dzidziguri, Ch. IX; I1.0. Kersten, Ch.
TR Kolesnikov, Sec. 2 of Ch. III. No personalities are mentioned.

There
are 107 references: 87 Soviet, 11 German, and 9 English.

TABLE OF CONTENTS:
Foreword

Introduction
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Aerodynamics of Axial-Flow Fang (Cont,) S0V/4820

PART 1. AERODYNAMICS OF AXTAL-FLOW FANS

Ch. I. General Information From the Theory of Fans and Cascades of Airfoils
1. Bernoulli and Euler equation

2. Geometric parameters of a cascade of airfoils and floy paramsters
3. Zhukovskiy's theorem
1’4.‘“Aerodynamic characteristics of two-dimensional cascades of airfoils

Theory of Axial-Flow Fans
otor

[guiding vanes + rotor +

Ch. III. InfluenceMof Air Viscosity, Efficiency Coefficient. Fan's Charac-
teristics

1. Air viscosity, : Reynolds number
2. Profile and secon

3. Number of blades
AN Efficiency coefficient the cascade and fan

Caxd 3/8. N\
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5/632 61/000/020/001/008
D234 /D508

o - JRIR) ». R N3 o Ot g
AUTHnORS ' 3. h. and Jinevsiiy, A. 9.
B et

; Tonues in blade rime ol an axing infrasonic
COLpressor

Coseow. Dsentral'nyy aero-gidroainiaich .esicly institut,
Yromyshlennaya aer rodinamixa. no. 20, iyol. Osevyye
gouvukovyye xompressory statsionurnogo tipa, 5-56

1ts are given

of an e;peﬂluunde investigation of
inlet (dir
e 5%

irecting) device and in the working
ra _ ‘
40 - 60 m/vec; iie values of loss
de

vice were p‘o»tec dﬁalnst the ra-
the axial ve e Re number; the power coefficient
the full prebsur ien the Workidng wheel against the
tius and the flow coe1f1c1cnt On ihv basis oi these results
oimuLab geternining separate components of tne losses are impro-

cture of pressure losses was stu- _~
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ved and more acctrate values are found fop coeflficiens

v.ere. A method of consiructing a pressure cnaracter

ST
CLad

S occurring
tic of a
Stuge 1s describved; charucteristics oy teverul dingle-stage com=
aressors determined with itg ald 4re compared with experimental
craracteristics, It is concluded thut the method isg suitavle as

rirst approximution. A. I. Morozov and Several others are pep-

-

loned for their participation in the study, G. Yu. Stepanov for
iscussion, A. D. Lochergin and Yu. N Kurzanov for designing part

of tne equipment. There are 41 figures, 4 tables and 23 referen-
ces,

v
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§/262/62/000008/005/022
1007/1207

AUTHORS:

TITLE: The laminar flow around a cascade of circles and its use in solving hydredynamic problems

PERIODICAL: Referativnyy zhurnal, otdel'nyy vypusk. 42. Silovyye ustanovki, no. 8, 1962, 22, abstract
42.8.121. Collection **Prom. acrodinamika”, Moscow, Oborongiz, no. 20, 1961, 89-136

TEXT: A tentative solution is given for the case of flow around a cascade of near-circles: the deviation of the
actual resulting contour from an ideal circle does not exceed 0.6% of the radius, even for the limiting case
when ¢ = 1 (g is the ratio of the circle diameter to the distance between the adjucent circles): forg = 0.8 the
deviation is less than 0.1°,. The authors also give an exact solution for the flow around a limiting cascade of
circles which permits the accuracy of the above tentative method to be estimated for the whole range of
variation of the ratio ¢. With ¢ = |, the error in determining the flow velocity is 1.63°,. There are 23 figures

and 15 tables.

{Abstracter’s note: Complete translation.]
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5/832/61/000/020/005/008
‘ ] : D234 Jde
2l RIARC !
AUTHORS Belotserxovsxiy, S. M., Ginevskiy, A. 5. and
Polonsiiy, Ta. Ye.

Lerodynanical »ces acting on ithe profile grating in
non-suationary

Noscow, Tsentral'nyy sero-gldrodinamichesxkiy institut.
)lUm/uH]Uanyd aeroa‘namlmd no. 20, 1901, Osevyye

dozvaxovyye xompressory statsionarnogo tipa, 137-167
A metnod of conmputing ithe aerodynamical characteristics,
generarization of the method ofiurcd vy one of the authors
@ previous pubvlication, is describved. The general case is con-
'd~“ﬂa in wnicn the y‘Olilea vibrate in un arbiirary (but equal)
nner and are deformed &t the same time. The only assumptlons V//
nade Jre those on which the linear theory is based. The solution
is nstructed as a linear combination of vortex chains of arbi-
trary Staggoer and step; the intensity of assccilated vortexes and
tne basic kinematic parameters of the grating varying harmonic-

Card 1/2
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S5
Acerodynamicul forces acting ... 02

oliy with time. Formulas for thne forces and moments acting on the

srating are dbrlved and tne method of numerical computation on an
electronic computer is descrived. Graphs of characteristics are

Q¢veu for a wide range of grating parameters and Strukhal's num-
der / “Abstracter's note: Name

transliterated / for a grating con-
sisting of plates. There are 22 figures.
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G¢ﬂ£Vonly, » S, and 3Solodxin, Ye. TYe.

s ] - 0a) 4 e .« 3 - SEIRNN e ; *
Hydrealic resistance of ring chuannels
. P

Moscow. Tsentral'nyy acro-giarodinamicheskiy institut,
Promysnlennaye aerodinamizua, no. 20, 1961. Osevyye
QUZVULOVyYe KOMpressory siaisionarnogo tipa, 202-215

The aubthors give an approxiuate solution of the problenm of
surbulent Slow in pipes naving ring-shaped cross-sec=-
arvitrary V¢luea of the ratio of Ohtcrndl to internal
Well-nnown soludions for a circuiar pipe and plane pipe are
a5 Limiting cases. Values of empirical constants are de-
. Mhe agreement with experinme ntal duta is found to be satis-
The opinion that datuc g“oceablug with the aid of hydraulic
Leter eliminates the effect ol ihe shape of cross-section, is
p roved to ve incorrect. Yhere are 12 Iigures.
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s/124/62/000/009/005/026
AQO1/A101

.
Novzhik, S. A., Ginevskiy, A. S.

pressure losses in blade crown of the axial subsonic compressor

PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 9,'1962, 35, abstract 9B220
(In collection: “Prom. aerodinamika, no.. 20", Moscow, Oborongiz,

1961, 5 - %)

TEXT: The authors present the results of an experimental investigation of
Josses in the blade crown of the guidance apparatus and impeller; the investiga-
tion was carried out on an experimental compressor at low subsonic velocities.
Radial and pitch distribution of losses was investigated for several variants of
blading of the guidance apparatus and impeller. Profile losses, secondary and

end losses are analyzed. The published empirical formulae for determining losses
of various types are critically reviewed and compared with experimental data
available, The following formula for determining the sum of the end and secondary
losses in the guldance apparatus and impeller is recommencied at conditions below

separation:

Card 1/2
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2 5
1 > cosc 1
" P Y 2 .. 1
(,k +:;b* .F—lmk +mbcylj cos “-m

where h i3 blade elongation differing from Howell's formula by the values of co-
efficients my and my (1t 1s recommended m, = 0.016 < 0.019 Independent of R and
me = 0,016 3 0,022 for conditions self-simulating in R; a more precise selection
of my, depends on additional conditions), The material obtained enables the
authors to propose a method of approximate determination of the pressure charac-
teristic of the stage, which agrees satisfactorily with results of testing stages
of axial compressors of various types at conditions below separation, Numerous
graphs of experimental results are presented, There are 23 references.

N, A, Kolokol'tsov

[Abstracter's note: Complete translation]
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BLOKH, E.L.; GINEVSKIY, A.5.

-

Free from eddies flow about a circular cascade and the use of

this flow in calculating fluid-dynamic cascades. Prom.aerodin.

no.20:89-136 141, {MIRA 14:12)
(Cascades (Fluid dynamics))
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AUTHORS Belotserkovskiy, S. M, Gincvskiy, A S and Polonskiy, Ya Ye
o AT

TITLE The cifect of acrodynamic forces on a cascade under nonsteady flow

PERIODICAL  Referativoyy shurnal, otdel'nyy vypusk. 42. Silovyye ustanovki, no 11,1962, 17, abstract
42 11 175, (In collection Prom acrodynamika, M., Oborongiz. no 20, 1961, 137-167)

TEXT The principles are outlined of a method for computing the acrodynamic characteristics of a flat
plate cascade. The general casc is described of spontancous vibrations of the cascade about a certain mean
position To abtain the nonsteady aerodynamical characteristics of the cascade, dimensionless functions
were determined for the components of the inductive velocities of adjacent vortices The boundary con-
ditions in the problem under consideration are cquality to zero of the normal component of relative velocity
at each point of the profile. For an approximate solution the vortex layer, continuously distributed over the
profile. 1s replaced by a number of adjacent vortices. The procedure for calculating the cascade on the “Strela”
{Arrow) clectronic digital computer is described. The required number of adjacent vortices is dictated by
the requizements of computational accuracy. Solution of one variant of the problem takes about 5 minutes
Dependence of the coefficients of rotational derivatives on the spacing and depth of the cascade 15 shown

Card 1/2
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and a marked discrepancy 18 noted between these results and the data for a single Frofue Tt also noted thar
for a <pacng factor above 0 S, these cocfficients are practically independent of Strouhal number

[Abdracter s note Complete transtation i
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1006/1242
Asrodynamic forea:s acting ...

vorsices with a time-decentent intenoity.  Tnothe ouw tomnry
linenr framewaric 21 Lhe jrobles “4 is ngsunmed thet the vortex
sheet lewvings the prolilz. wntans on invariahle pnrinian ﬁith
resp-ct tn the nueillatine net. M rahlon s anlved nnmerlchly,
and Tor this purnnse the continiow. vortex sheet - 1anz the profile
contolr is replaced by.-a discreet number of ininsd veartices, The
determination of the cirulation ~mplitude in reduced tn the solu-
tion of na system of linenr nlgebrnic equations. The equation co-
efficients are functions of the net par~meters ond o1 the “trou-
hall number. ©The coefiicients of 1ift and moment o the profile
are determined by th: formulae

¢ - ‘u. . ' i b
9 l?}.qr\.jl'(v(( .(,(' (’

at

2, A

" (;A rona .
Y N 3

1 . 1
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yhere cyoo and Myoo = the coefricient of 1lift and the noment

I
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aerauyn,mio Irreas “eting, ..,

corresgnnﬂing Ly ttendy 1low past the net, respectively, “ha
other ey ¢antaiy Creiticiens . o; fotalion Gerivitveg orres-
poncing: tn the pute 0L chin_e ot angle or attack, @, the prorile
rotation, W, nnd it deformwtion, a . Special cace- of identicnl
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|TITLE: Experimental investigation of a jet in countercurrent flow

SOURCE: Moscow. Taentral'nyy aero-gidrodinamicheskiy institut, Promyuhlen-f
‘naya aerodinamika, no, 23, 1962, Struynyye techeniya, 107-118 f

TOPIC TAGS: aerodynamics, hydrodynamics, gas dynamics, fluld dynamics, jet,
Jet flow, countercurrent flow, counterflow, incompressible flow, Pitot-Prandtl
" tube, wind-tunnel test, null reading, null method, null-reading method, dynamic- |
‘pressure head, static head !

ABSTRACT: The paper reports the results of an experimental investigation of the '
aerodynamic characteristics of an axially-symmetrical jet in a countercurrent flow
within a numerical range of the parameter m (ratio of the free-flow countervelocity
divided by the primary-jet velocity at the noezzle exit). of from 0 to 0,4, Velocity (V) _
‘and pressure (P) profiles are obtained in the "initial" mixing region (surrounding

.the central core of the jet) and the "main" mixing region (farther downstream) of
‘such a jet, also the dependence of the lengths of these regions on the parameter M. .
-The experiments were performed in a closed wind tunne! with an open working i
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inection (440-mm dlam), Velocities from 13 to 14 m/sec were employed, The jet
‘nogzzle (10 and 15 mm diam) was carefully aligned with the direction of the local
free flow, Jet velocity: 120-150 m/sec, Three types of Pitot-Prandtl tubes with 3 |
.- \component heads and T-shaped heads were developed and employed to explore the ; !}

N

‘complex flow in the mixing sheath between the counterflowing jet-core and wind-
‘tunnel flows. The various types of head employed are described and pictured. A
disk-shaped static head is also described and depicted, The pressures and magni- ' |
tudes and directions of the local velocities were measured by a single head which
was transported and positioned by a precision coordinate-locator device. All
measurements were done by the null method, that is, all readings were performed
by equalizing the pressures in the two branch tubes of a U-shaped manometer. The
‘results of the measurements are portrayed graphically, and it is shown how the
length of the initial region of the jet is determined as a function of the ratio m,
also the length of the torch," which is the sum of the lengths of the initial and the ,
‘main mixing regions of the jet, Orig. art, has 12 figs., 1 tbl,, and 1 eq.

ASSOCIATION: none .
SUBMITTED: 00 DATE ACQ:  01May63 ENGL: 00
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TITLE: Turbulent nonisothermel flow of a viscous oompressible ge in
the 1inlet sdctions of exlsymmetric an at expending channels with a
null pressure gradieént

< N ATG00T36 “BOURCE GODE: UR/0000/65/000/000/0189/0202

SOURCE: Teplo~ i maasopergnoa. t. 1t Konvektivnyy teploobmen v
odnorodnoy srede (Heat and mass trsnsfer. v, 1: Convective heat exchange
in an homogeneous medium), Minsk, Nauka 1 tekhnika, 1965, 189-202

TOEIO TAGS: fluid flow, bydrodynamios, friction coeffioient, boundary
leyer theory -

ABSTRACT: In the inlet section of o channel the velooity, the tempera-
ture, the Mach number, end other flow parameters are distributed uni-
formly over the chinnel oross seotion. As the distance from the inlet
section inareases, a boundary lsyor arises due to the effect of viscous
forces on the walls of the channel and thera is an imsantranie flew cora
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only within the boundary layer, It follows that the velooity, temperg |
ture, Mach n thor, ang obher flow paramsters rensin oonstent moross the

ghaﬁnol 1n,ttgffIQV?°°P°' Flc ,1n.tbe.bbundary layer is sssumed to be
tur ‘

tioal developuent by
the caloulations - ane exh

86d on the foregoing @3sumptions. Results.
) , , ibited in the form or ourves showing the

dhange in thdﬁlooal;qoettioigntior friotion resistance along the sxis,
tihe f;ngth of the infitial 8e0bion of the ohannel under various oondi-
tions, ang change in the 1
Orig, art, hast 30 formul

ocal heat transfer coefficient along the axis,
as, 6 figures,
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|x, ¥ ere coordinates of a reéiangular (j = 0) or cylindrical (J = 1)
- [ccodinate system; u, v are the components of the velocity along the .
{x and y axes; p 18 the density of the gas mixture; h 1s the bheat content;
H is the total heat comtent; 2 is the mass concentration of the sub-

aﬁanco’ot the jot"or;ane of its ocomponents; Df is the coefficient of
loma2/3 h
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reclprooal diffusion; £ 1is the coefficient of turbulent transfer;A

is the coefficlent of turbulent heat conduotivity; P,_ 1s the turbulent
{Prendtl numbér; P, is the diffusion Prandtl number; 3' 13 the specifio
hesti capacity of gbe gas mixture at constant pressurej T is the absolute
temperature. The remainder of the article is devoted to a mathematical
solution of the above system of equations, The caloulation method is
8aid to be applicable to the solution of a wide range of problems in the

theory of turbulent gas jets.’ Orig. art. hes: 83 formulas and S
figures, :
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TITLE: Calculation of the transition section of & turbulent Jet

SOURCE: AN SSSR. Izvestiya. Mekhanika zhidkosti i gaza, no. 3, 1966, 59-6T

TOPIC TAGS: turbulent jet, axisymmetric flow, transition flow, flow profile
ABSTRACT: An approximate calculation method is developed for the transition sections
of plane and axieymmetric turbulent jets in a co-moving stream. It is shown why
earlier methods, uised on differentiation between the initial and final sections are
not applicable in the transition (mixing) region. The velocity profiles obtained by
| this method in the transition region turn out to be the same for plane and axisym-
and can be used to calculate the variation of the jet parameters along

metric jets,
he set of integral equations connecting ihe angular moment

the stream axis by using t
and the energy. Limiting parameters are defined under which the results coincide vith
It is concluded that *

the velocity profile of the main section of the turbulent Jet.
in first approximtion the external boundary of the transition layer is straight and -
is & contimuation of the outer boundary of the outer section. The method is then

demonstrated to be sultable for & determination of contimious velocity-profile defors T
=

\ mation in the transition region. Orig. art. has: B figures and 33 formulas. A

SUB CODE: 20/  SUBM DATE: OlMar6S/  ORIG REF: 003/  OTH REF: 002

Card__ 1/1




i

|

i
i

FLEASE: Thursday, Septemb
12 APRROVED FOR! E: Tt , September 26, 2002  CIA-RDP86-00!
"L_. L8 2_ R _,pB\nﬁpEASE.[ﬂhu@g y, Septimber 26, 2002 c1A-RDPse-oosils?r’{%%%giﬁlzf)%%%g

ACC NR: 2p(030113 SOURCE CODE: URIOL 21/ 6b /000 /004 /0081 /00RS

AUTHOR: Ginevskly, A. S. (Mogcow); llizarova, l. 1. (Mpscow); Shubin, Yu, M.

Ilizarova, - ‘"
(Moscow) ™ Co/
Z

TITLE: Investigation of the microstructure of a turbulent fet in a Vﬂk“,ﬂlﬂh;>qu

OPG: none

7

GOURCE: AN SSSR. Tzvestlya. Mekhanika zhidkostl I paza, no. 4, 1066, 81-83

TOPIC TAGS: fluid mechanics, wake flow, turbulent jet, jet flow, wind tunnel,
boundary layer egquation

ABSTRACT: The microstructure of the main part of an axisvmmetric tyrbulent jet in a
wake flow is investiwated experimentally cver a wide ranpe of the wake parameter

m o= ugiug {0.04, 0.21, D.4, 0.52), where ug - s the velecity of waki flow and ug 18
the mean velocity at the nozzle exit. Measurements were prds with "Disa Elcktronik”
apparatus (a ronslant-Lemperature anum0@w}gr),binclndin; wen anmpliifiers and a
carrelator. The velecity profiles of three camponanty vl fiuctusting velocity and
Reynolds 55£g§§ﬁ$ére measured Lo the main part of the jet. The values of the meap
velocity and twe components of fluctuating veloeity were measured at a large number
of polnts on the jet axis. The measured profiles of Reynolds stress are compared
with corresponding profiles calculated {rom an experimentally determined mean
velocity profile by means of turbulent boundary laver couatfons. The corvelation

Cord 1/2
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coufficient of lonpitadinal compenents of flurtwit fuy vtfuriYy.fh «nr_uv'tfun ii
jet was measured fov two vielves of omoand the varbation o {vw inVyrdf.tFJ‘V o

turbulence across the jet was determined. Hhe vesndns srtaimed Bere fibastride
effect of the parameter moon the characteristicoo

Orig. art. has: 7 figures and 19 formulos.

¢ 4 turbatont Get in ovakc flow,
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©ITLE: The method of integral relations in the theory of turbulent jet flows

SOURCH: Mowcow, Taentral'nyy aero-gidredinamichoskiy inotitut. Promyehlennays
perodiramika, no. 27, 1963. Struynyye techeniya (Jct strcums), 5-30

TOPIC TAGS: turbulent flow, turbulent jet, turbulent mixing, approximation method,
isothermal flow, boundary layer

ABSTRACT: An isothermal, turbulent, plane, axisymmetric jet is investigated
using Karman-type integral methods. Both the initial and main flow of the jet
are analyzed as the jet issues into a wake whose speed is either slower or faster
than the jet speed. Also investigated are expanding and converging flows of &
radial-slot type jet. The Golubev integral relation for the plane or axioymmetric jet
is given by e R

_i...., - .

y dx

d _y Ou
-TRou(u:“—u““)y{dy=k(k+l)&m' ‘—Jy—y’dy.
'] ]

—

e (k=0,1,2,..., 00) . .
The analysis starts with a plane turbulent jet where the jet speed u, ig either
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smaller or greater than the wake flow Uy The length of the initial section is then
calculated to be . .. : (
1&__ Ay 4 Agmm + Aym?
b 2agl(ay—eg)m+ agl (1= mp
vhere A 1s a coefficient determined from the velocity profile
7 () me1 =613 -+ 8o — 3w,

’

-, ) 2 166 .
=, Q= ~— Ay= — A, =—.
: =g B Mgt Uy

In the main flow, the same length parameter takeb the form

which for m = O simplifies to L
U da,a JE
u_o'“" [l‘f‘.f“(x“xo)] L
A similar analysis is made for the axisymmetric jet. The results are shown graphically
as plots of velocity profiles in the jet and mixing boundaries along the jet axis.
The analysis is then extended to a converging or diverging radial slot jet issuing

from a nozzle with thickness 2§y and diameter 2x_ (see Fig. 1). The governing inte-

gral relation for this case is given by
e ) * . Y T e e eyl . r——

l_g_ Y ’ X, Ou K
e [xog ut+ t!y] k(k+l)x§—6-u' ‘-5;- dy. (k=0, ",2_'" .)\
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Converging jet Diverging jet
e 3

>

Figo 1s *

Once more the solutions are given for the initial and main parts of the flow, and the
results are presented graphically. This onalynis is shown to be directly related to
the plene flow cagse with m = 0 through a langler-Stepanov trensformation. A plot of

um/uo versus x shows excellent agreement with experiments. The above analyoes are

then compared to a similar integral method of L. G. Loytsyanskiy where the

governing equations are -

d
;;S“W—"WM“Q
0
! ! '

d '
{7;&““‘“0WH“S”W—"Wm=wwn—MP

i The two approximuté methods are then compared to the exact solution wWith the following
| Cord 3/4 -
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'i rasult:

Golubev expression 0.442 0.286
Loytsyanskiy expression 0.434 0.280
Exact solution 0.454 0.202 .

A brief discussion is given showing how to extend the above integral methods to a
turbulent jet which is nonisothermal, compressible, and has variable properties.
Calculations of the above formulas were carried out by V. P. Kondakova and V. Mse -
Arbekova. Orig. art. has: 110 equations, 12 figures, and 2 tables.
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Turbulent nonisothormal jets of comprensiblo gas with variable corponition

S0UATE: losecow, Toentr nl'nyy acrvo-gidrodinamichenkiy notitut, zzu“dnhxonLuyn
acrodinanika, no. 27, 1966. Struynyye techeniyn (Jet otreams), 31-54

PWOPY TAGD: tarbulent flow, compregoible flow, gan jot, temperature distribution, guo'

diffusion, boundary layer

ABSTHATT: A compressidle, variable—composition turbnlent jes is analyzed using tho
| antegral method, Yhe analysis is divided into oix parts with the foilowing assump-
tiong holding throughout: the flow is isobaric; the specific peat of cach component an |
ine yei is independent of the lemperature; pressure and thermal diffusion are
n2;lected; the density ia determined from the Clapeoyron cnuation; and there are no
chemical reactiona. Part one treats the plane nonisothermal jet in o wake with

= Prd = 1 ub high velocitics. The governing beundery leyer cquations consist of

species and overall continuity equations, the momentwn equation, und the cneryy

cquation.  Uuing integral relations, the following equalion is obtained for the ilow
elong thie jet axie
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the same problem i analyzed for the axigymnelric jet whera the viscoua
exprensed by the polynomial, ‘ ‘

T lom”m”,,.' {tfu),. of (i~

! which, wpon substilution into the gaverning equation and integration, yields

"ml"’
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. Qart threc is the same as part one and two compined, except that the fiow velocity is

assumed to be very low. The results of the analysis are shown as veloci ty profile
curves for various radial temperature distributions. In parts four through six ihe
corditions Pr (turbulent and dif fusional) equal unity are relaxed, and the viscous
stress and thermal conductivity are expressed repectlvely by

Y

T=0,l "m_[( 1'—'%) '

3 " 2 !

¢ 0==Q,0 /Im_/( o)'

- r
ror cp = const and emall flow velocities, the following expressions are obtained for

-
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For a submerged jet, these results agree very well with exporimental values for
Prt < 0.5. The corresponding concentration_pxjofi_le is given by

2

Prf,/ 2

equations, 8 figures, and 1 table,

1s
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. AUTHOR: Ginevekiy, A. S. (Candidate of technical sciences)
| OHG: none

i TITLE: Calculation of transverse velocities in the initial and main portions of
| turbulent jets in wake flow

; SOURSE: Moscow. Teentral’ aero-gidrodinamicheski institut. Promyshlennaye
! merodinamika, no. 27, 1933. Struynyye techeniya (Jet streamsi, 55-70

. TOPIL TAGS: wake flow, jet flow, plane flow, axisymmetric flow, turbulent flow,
: turbulent jet

i JBSTRACT: Formulas are derived for the construction of the transverse velocity

. profiles for both the main and the initial portions of jets in wake flow. The

| eormules are derived on the basis of two approximation methods. The first uses
boundary layer equations, and the second uses the fluid continuity equation with the
condition of momentum conservation in transverse cross sections of the jet. The
degree of approximation of both methods depends on the approximation expression for
the longitudinel velocity profile used as the initial condition. Using the boundary
layer equations, the transverse velocity profile of the main portion of a plane Jet is

given by T e
i [ 7_,‘,—”'-+<1+3n>(1—n)’]><
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and Y% is the virtual viscosity coefficient. The upperand lowver sigmp correspond 1o

m>l and n<l, respectively, Analogous expressions are derived for the main
portion of an axially symmetric jet and for the initial portions of a plane jet and
an axially symmetric jet. It is noted that this method gives a continuous deformation
of the transverse velocity profile with the transition from the initial to the main
portion of both the plane and axially symmetric jets in woke flow, Using the second
method, ihe trangverse velocity profile for the main portion of a plane jet is given
by e . ...‘!,i.’"._‘."_zﬂl(L'T’,"_)_:“'""'_ dAdp

. o SNnp
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hnalogous expressions are also found for the other three cases under consideration.
The four paira of equations are compared graphically for a number of values of 0
4 U and yo/é, and the results are in satisfactory agreement. The calculations were

and

zade by V. M. Arbekova and A. M, Treskina. Orig. art. has: B1 equations and 11
figures.
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TITLZ: Potential flow outside the turbulent region of plane and axially symmetric
. jets

; SOURCE:.«gggggw,wﬂgpngggllgxy,gepg:g;q;odinumiqhuukiy institut. Promyshlennnya
. aerodiramika, no. 27, 1966, Struynyye techeniya (Jet gtreams), 180-198

ETOPIC TAGS: plane flow, axisymmetric flow, turbulent flow, turbulent jet
1

. ABSTRACT: The solution for the more general problem of secondary flgw outside the

' turbulent region of Plane and axially symmetric jets/is obtained by some modification

" of previously obtained solutions for more particular cases. The axially symmetric
case of fluid motion outside the turbulent region of a Jet bounded by a conical

. surface is first considered. In spherical coordinates the fluid velocity is given by

H S b

=T

b cosf—cos9, -,
. r sin @

; where 91 ie the half wne angle of the cone,

i b=_r/_ cos By ,

Card_1/3 A cosho—condy.

-»u.=__

UDC:  532.517.2.001.2




"APPROVED FOR'RELEASE: “Thursday, September 26, 2002 CIA-RDP86°00513R0005T5T20001-6
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515120001-6"

L PBAYILT ... . S

i

‘ Card _2/%

“and 6, is half cone angle of the submerged turbulent jet. Stream lines outside the

jet are illustrated for oo
Op=", % 3. and .
. 4 2 4
An expression is derived for the axial component of the additional momentum flux in
the region of potential flow, and its ratio to the jet momentum is given graphically

as a function of 91. The fluid motion outside the turbulent region of a plane jet

bounded by a dihedral sngle is nexi considered. The jet boundaries are t 60 and are

directed along ® = O in polar coordinates. ‘The fluid velocity components are

Cy 6 0y 0y
Hy=——=[C0S —~— ctg —sin—
! Vr( g T 2)

u=£1-(slnl-l—ctg~0—'cos—g- ’
Y 2 ! 2 2

where ¥ 8, are the surfaces of the dihedral angle and
~ A }/{‘_"hr':'f\-

(" —4'_3 lig B by

o8~~~ ¢ty - = s -

3 " 9

1

rd -

{ An expression is found for the sdditional momentum fiux, and figures analogous to

those of the first case are presented. The remainder of ke work is devoted to
congiderntion of fluid motion outside a turbulent jet in weke ficw using the

0l
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distributed sink method, The method is based on the study of the ejection effect on
the jet hy a continuous distribution of sinks of constant or variable intensity
located along the jet axis. Expressions for the siream function are derived and are
showri with the dietributions of sink intensities for various boundary shapes in the
axially symmetric case. Orig. art. has: 102 equations and 19 figures.
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’ 1. Detskaye klinicheskaya bol'nitsa imeni professora Pilatova (for Gin-
gol'd, Ryvkina). 2, Klinika propedevtiki detskikh bolezney pediatrichesko-
go fakul'teta I1 Moskovekogo meditsinskogo instituta imeni I.V. Stalina (for
Gingol'd, Vlasov, Ryvkina), (Muscles-~Diseases)
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1, Is rentgonologicheskogo otdeleniya (zav. A.1.0ingol'd) 1
patologoanatomicheskozo otdeleniya {zav. N.1.Soholeva) detskoy
klinicheskoy bol'nitsy imeni N.F.Filatova (glavnyy vrach M.N.
Kajutina) & klinikl detskoy khirurgii 11 Moskovskozo meditsine
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